
Ultrasonic
         hearing
You might be surprised to know that many diurnal butterflies and nocturnal moths can hear! Many 

butterflies that are active during the day have evolved ears capable of low-frequency hearing to avoid 

predation by diurnal predators, such as birds and reptiles. More unusually, one butterfly and six moth 

lineages have evolved ultrasonic hearing organs, all of which are situated on different body parts. 

These ‘ears’ are tuned to the high-pitched calls of foraging bats and help the prey to listen for – and 

hopefully avoid – hungry bats. The only family of butterflies with ultrasound-sensitive hearing is called 

HedylidaHedylidae, which includes about 40 species only found in the Neotropics. They represent an 

evolutionary link between ancient moth, and more recently evolved butterfly lineages.

Bat attack. About 50-65 million years ago, a new lineage of 
night-foraging predator emerged that placed extreme selection pressures on 

nocturnal insects: the bats. Bats have been linked to the evolution of day flying 

butterflies, but other Lepidoptera remained night active, with some evolving 

ultrasonic hearing to combat the bat’s echolocation system.Half moth, half butterfly  
The Hedylidae, the only family of nocturnal 

butterflies, shares many striking 

characteristics of both butterflies and moths. 

Aside from the ultrasonic ears and fringed 

antennae common in moths, Hedylids do not 

fold their wings when at rest, but build a 

chchrysalis, as opposed to a cocoon, like most 

other butterflies. 

Listening out for bat calls.  Most insect ears, Hedylids 
included, are only capable of discerning one to a few resonant frequencies due 

to their mechanical properties. Though this might seem limiting, studies have 

documented that the time a given moth species is active over a night is 

correlated with the activity of the bat species their ears can best discern. 

One peculiar posture that 
Macrosoma heliconiaria 
commonly exhibits is 
perching with its wings 
perpendicular to the 
substrate, its head flipped 
backwards with antennae 
pointed to the ground, and pointed to the ground, and 
its ears, situated at the base 
of the underside of each 
forewing, exposed 
prominently to the 
surroundings.

 How do Hedylid ears function? A Hedylid 
ear is situated at the base of the forewing and consists of a 

one-micrometer thick membrane, known as a tympanic membrane, 

stretched over a hollow, air-filled space with three vibration-sensitive 

neurons attached on the inner surface. When a high-pitched sound, 

like a bat call, causes the tympanic membrane to vibrate, the 

attached sensory neurons are also mechanically dislodged, sending 

electelectrical signals to regions of the flight neuromusculature and brain.

               

Using sound as a defense. Hedylid butterflies and other 
ultrasound-sensitive nocturnal insects respond to bat calls by performing erratic 

changes in flight speed and direction or even falling to the ground. Remarkably, 

several other moth species have even evolved their own ultrasound-emitting 

organs that can jam bat sonar. 
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4. flight maneuvers:
c) spirals and 
    horizontal sweeps

b) upward or          
    downward loops

a) steep dives     
  or climbs

2. 4x increase in flight speed

1. ear senses stimulus

3. flight direction
    towards ground

Hedylidae escape tactics


